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THE ROLE OF POST-OPERATIVE RADIOTHERAPY IN RECTAL 
CANCER 

 
NCI Consensus Conference (1990): RT/CT (5-FU based) is the 

standard post-operative treatment for high risk patients T3-T4/N+ 
disease (B2-C,MAC) 

 

Pelvic radiation therapy plus CT  

 
 
 Decreases local recurrence Improve survival 



         GITSG        NCCTG             NSABP-R01 
Number of pts.  202    204  555 

Surgery alone LF (%) 24   25  

  S (%) 43   43 
Radiotherapy LF (%) 20     25  16 
  S (%) 52     47  41 
Chemotherapy LF (%) 27   21 
  S (%) 21   53 
Chemoradioth. LF (%) 11      14   8 
  S (%) 59   58 
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POSTOPERATIVE RADIOCHEMOTHERAPY 



TOXICITY OF ADJUVANT RT 

 Acute and late small bowel morbidity (obstruction, chronic diarrhea)  

 Detrimental effect to the sphincter function: exclude the sphincter from the   

target if not necessary (as in mid and high rectal tumors) 

 Several techniques and/or devices have been used to prevent the small 

bowel from falling down into the lesser pelvis (e.g. Belly Board) 

 

IMRT may allow improvement in plan quality for treatment of rectal cancer 

reducing dose to organ at risk compared with 3 fields conventional 

radiotherapy (CRT) technique. 
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PTS Age  Sex Surgery pTNM Stage  Aster-
Coller 

RT/CT 

1 49 M AR pT2pN1 C1 Sequential 

2 67 M AR pT3pN1 C2 Sequential 

3 71 M AR pT3pN1 C2 Sequential 

4 75 M AR pT4pN1 C3 Sequential 

5 65 M AR pT3pN1 C2 Sequential 

6 53 M AR pT2pN1 C1 Sequential 

7 71 M AR pT4pN0 B3 Sequential 

8 51 F AR pT4pN1 C3 Sequential 

PATIENTS CHARACTERISTICS 
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 “Step & Shoot” IMRT(Oncentra Masterplan, v.3.3, Nucletron) 

 Supine position 

 10-MV photons  

 7 coplanar fields: 0°-40°-80°-110°-250°-280°-320° 

 Segments: 70 

Total dose to PTV  50.4 Gy/1.8 Gy die/28 fr. 

 

IMRT PLANNING  
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30% IMRT 

PURPOSE OF THIS STUDY 

 
To evaluate in 8 patients, in term of dosimetric parameters and delivering 

treatment time, the differences between two IMRT plans, 5 fields vs 7 fields 
 

 



 

“Step & Shoot” IMRT (Oncentra Masterplan, v.3.3, Nucletron) 

 10-MV photons 

 5 coplanar fields: 0° - 72° - 144° - 216° - 288 

 Segments: 50 

 Total dose to PTV  50.4 Gy/1.8 Gy  die/28 fr. 

IMRT RIVAL PLANS 
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We evaluated:  
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dosimetric data (PTVs coverage, OAR DVH, CI, HI) 

delivery treatment time 

ORGAN / PARAMETER VALUE/ OBJECTIVE 

Bladder V40<60% 

Small bowel Dmax (2%)= 45 ÷ 50 Gy 

Femoral heads V50 < 5% 

Daverage = 40 ÷ 45 Gy 

PTV 
 

D2% 

D98% 

Daverage = D50% = 50.4 Gy 

HI = (D2%-D98%)/D50%  0 

V95 

VPTV 

CI = V95/VPTV   1 

Delivery time (minutes) As short as possible……… 



ORGAN / PARAMETER VALUE/ OBJECTIVE MEAN 
5 fields / 50 seg 

MEAN 
7 fields / 70 seg 

Bladder V40<60% 49.2 49.6 

Small bowel Dmax (2%)= 45 ÷ 50 Gy 47.4 46.1 

Femoral heads V50 < 5% 0.4 0 

Daverage = 40 ÷ 45 Gy 28.7 29 

PTV 

D2% 52.3 52 

D98% 48 48.1 

Daverage = D50% = 50.4 Gy 50.3 50.2 

HI = (D2%-D98%)/D50%  0 0.09 0.08 

V95 1523 1533 

VPTV 1553 1553 

CI = V95/VPTV   1 0.98 0.99 

Delivery time (minutes) As short as possible……… 7.2 12.8 

ORGAN / PARAMETER VALUE/ OBJECTIVE MEAN 
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RESULTS 



bladder 

 small bowel 

time 

Conformity Index 

ANOVA 



CONCLUSIONS 
 
 

 
 

 

 IMRT compared to 3D-CRT can reduce dose to the normal structure 

 5-fields IMRT maintain  similar tumor coverage and dose sparing to the adjacent 

critical structures compared to 7 beams IMRT plans 

 Delivery treatment time is significantly reduced 

 After this preliminary data we decided, previous clinical evaluation of dose 

distribution, to offer 5-fields IMRT in adjuvant setting for rectal cancer patients 
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5-fields IMRT  7-fields IMRT 3D-CRT 
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